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Introduction
One of the most widely used constructs to assess firm entrepreneurship is entrepreneurial orientation (EO) (Miller, 1983) . A firm is considered to be entrepreneurial if it is innovative, proactive and risk-taking. The concept of EO emerged in the 1970s (Edmond and Wiklund, 2010) and has since then evoked a large number of studies (Wales, 2016) . EO is found to closely reflect actual entrepreneurial firm behavior (Stambaugh et al., 2017) and is generally found to be positively related to firm performance (Wang, 2008) .
As pointed out by Wang (2008) , an important message from the findings in the literature on the EO-performance relationship is that simply investigating the direct effect of EO on firm performance does not provide a complete picture. To unravel the mechanism by which EO improves firm performance, many different mediating and moderating variables have been studied (Rauch et al., 2009) . A scientific gap in this line of research is the limited amount of studies on internal organizational moderators that further clarify the relationship between EO and firm performance (Gimenez and Ventura, 2005; Wales et al., 2013) . Our study will address this gap by exploring how EO influences the performance of different functions in a firm and how these functions, in turn, influence overall firm performance. For managers, it is highly relevant to assess the degree in which their firm is entrepreneurial and to understand how that is related to internal firm aspects, because knowledge of these aspects allows managers to make their firm more entrepreneurial.
A few studies have focused on specific internal firm aspects that play a role in the relationship between EO and firm performance. These studies focus on internal aspects such as market orientation (Buli, 2017) , leadership behavior , knowledge sharing (De Clercq et al., 2015) , absorptive capacity and crossfunctional behavior within firms (Schneider and Engelen, 2015) . Although these studies indicate the relevance of internal firm aspects in the relationship between EO and firm performance, they focus on different types of firm aspects. Hence, the results of these studies can neither be compared nor be combined to increase the body of knowledge on the relationship between EO and firm performance.
We contribute to this stream of work by studying how the performance of separate business functions serve as mediators between EO and overall firm performance.
A firm is usually involved in several business functions. (e.g. R&D, production, marketing and sales). These business functions contribute to the overall firm performance. We contribute to the existing literature by measuring the performance of separate business functions in a firm and by studying the mediating effect of the performance of these business functions in linking EO with overall performance. The aim of our study is to fill a serious gap, that is, knowing how different business functions in the firm relate to entrepreneurship, and to resolve the ongoing discussion on the contradictory relationship between one of the EO dimensions, especially risktaking, and firm's overall performance. We consider a disaggregated conception of EO (Lumpkin and Dess, 1996) by distinguishing between three EO dimensions (innovativeness, proactiveness, risk-taking) and relate them to the performance of separate functions within the firm, that is, R&D, production and marketing and sales. Furthermore, we show how the performance of these functions in turn influences overall firm performance. This approach helps firms understand:
which dimension of EO has a significant effect on which function's performance and; which function's performance has a significant effect on firm's overall performance.
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This understanding contributes to more effective orientation of firms toward entrepreneurship. It also contributes to understanding how the firm's functions can be more effectively combined to increase overall firm performance.
To investigate these relationships, we formulate a set of hypotheses which are tested using a structural equation modeling (SEM). The results are based on a survey among 279 high-tech small-to-medium-sized enterprises (SMEs) in The Netherlands. We choose to focus on SMEs because these companies generally suffer from resource constraints (Woschke et al., 2017) and as a result need to closely integrate their internal functions to act entrepreneurial and to perform well (Buli, 2017) . We choose to focus on SMEs in high-tech industries because the EO-performance relationship is generally stronger in these industries (Rauch et al., 2009) .
In Section 2, we start by reviewing existing literature on the effect of EO on firm performance and show that there are different mediating and moderating variables in the EO-firm performance relationship. We proceed by reviewing existing literature on the effect of separate dimensions of EO on firm performance. In Section 3, we identify different company functions and hypothesize how these functions influence overall firm performance. We then hypothesize how the dimensions of EO affect company functions and, in turn, overall firm performance. The method, analysis and results are presented in Section 4. Practical implications, future research and the conclusion are presented in Section 5.
Theoretical framework
In this section, we first provide some definitions of EO and its dimensions. We then review existing literature on EO and firm performance.
EO and its effect on firm performance
Entrepreneurial orientation was initially defined by Miller (1983) as follows: "an entrepreneurial firm is one that engages in product-market innovation, undertakes somewhat risky ventures, and is first to come up with 'proactive' innovations, beating competitors to the punch". He suggested three dimensions to characterize and test entrepreneurship: "innovativeness", "proactiveness", and "risk-taking". "Innovativeness reflects a firm's tendency to engage in and support new ideas, novelty, experimentation, and creative processes that may result in new products, services, or technological processes" (Lumpkin and Dess, 1996) . Risk-taking is defined as "the degree to which managers are willing to make large and risky resource commitments i.e. those which have a reasonable chance of costly failures" (Miller and Friesen, 1978) , while proactiveness is defined as "seeking new opportunities which may or may not be related to the present line of operations, introduction of new products and brands ahead of competition, strategically eliminating operations which are in the mature or declining stages of the life cycle" (Venkatraman, 1989) .
It has been found in many different studies that EO has a positive effect on firm performance. Many of these studies see EO as a singular construct. They indicate that EO has a similar effect on firm performance in widely different contexts: in different countries, different markets and for different types of firms. The effect of EO on performance is seen in diverse markets, such as the hotel market (Jantunen et al., 2005) and manufacturing industries (Jantunen et al., 2005) , and the effect is found in different types of firms such as service organizations and manufacturing organizations (Jantunen et al., 2005) , small firms (Wiklund and Shepherd, 2005; and new or established firms (Su et al., 2011) . In a meta-analysis, Rauch et al. (2009) and Rosenbusch et al. (2013) found that EO has a moderate positive effect on firm performance.
Functional performances

Mediating or moderating variables in the EO firm performance relationship
To examine how the effect of EO on firm performance is realized, several authors have looked at variables that, in combination with EO, have this effect. In their meta-analysis, Rosenbusch et al. (2013) identified several moderating and mediating variables, such as business size and industry. We found several articles that describe moderating and mediating variables and divided these variables into different categories:
2.2.1 Learning and knowledge related variables. Knowledge, learning capabilities and learning orientation on the one hand, and EO on the other, are generally found to be positively related and are found to strengthen each other's effect on firm performance, as a mediator, moderator or as independent variables (Wiklund and Shepherd, 2003; Wang, 2008; Li et al., 2009; Zhao et al., 2011; Alegre and Chiva, 2013; Real et al., 2014) . Li et al. (2009) , for example, found that EO has a positive effect on knowledge creation processes, which in turn have a positive effect on firm performance. This implies that knowledge creation processes serve as a mediating variable between EO and firm performance.
2.2.2 Network resources, network capabilities and network orientation. Network orientation and relationships are generally found to strengthen the relationship between EO and firm performance (Walter et al., 2006; Stam and Elfring, 2008; Zhang and Zhang, 2012) . Walter et al. (2006) , for example, show how a firm's network capability, that is, its ability to develop and use inter-organizational relationships, strengthens the relationship between EO and the performance of spin-off companies. In other words, in a company that is able to develop network relationships, EO will have a stronger effect on firm performance.
2.2.3 Exploitative and explorative activities. EO appears to be positively related both to the exploitative and more explorative capabilities of a firm. Both capabilities, in turn, positively influence overall firm performance (Lisboa et al., 2011; Chen et al., 2012) .
The empirical results of these studies underline the important role of internal firm aspects in the relationship between EO and overall firm performance. However, these studies have adopted different perspectives on internal firm aspects and that has two serious consequences. First, most studies focus on a limited set of internal firm aspects and hence do not compare the effect of different types of firm aspects on the EO-firm performance relationship. Second, the studies adopted different categorizations of firm aspects; as a result, the internal firm aspects from different studies cannot easily be combined to create an overview. The division of internal firm aspects in exploitative and explorative activities, for example, cannot easily be combined or contrasted with firm aspects related to network resources, network capabilities and network orientation. The resulting problems in comparing and combining results from separate studies severely hampers the creation of a body of knowledge about how EO influences overall firm performance. This represents a scientific gap. The lack of overview of how internal firm aspects influence the relationship between EO and overall firm performance also hampers the formulation of management actions and strategies to increase overall firm performance. That represents a practical, managerial gap.
To fill this scientific and practical gap we decide to look at several business functions and explore their role in the relationship between EO and firm performance. Such an approach is adopted before but was limited to single business functions, such as marketing and R&D. Previous studies show that marketing competencies and orientation, and EO, are generally positively related with each other and with firm performance (Bhuian et al., 2005; Keh et al., 2007; Smart and Conant, 2011; Merlo and Auh, 2009) . The relationship of EO with R&D is also examined separately, while the relationship between EO and production has never been examined at all. We will discuss the performance of functions and their relationship with EO in Section 3. MRR 2.3 EO dimensions and firm performance To understand how EO, together with other variables, influences firm performance, we first look at the separate dimensions of EO. In the first category of articles, for example, we described how Li et al. (2009) found that EO has a positive effect on knowledge creation processes, which in turn positively influence firm performance. We think that the separate dimensions of EO -innovativeness, proactiveness and risk-taking -may play different roles in these relationships. We therefore think that studying the effects of the separate EO dimensions is important to understand how EO influences firm performance.
As becomes clear from literature, and as has also been pointed out by , recent research into EO has often merged the EO dimensions (innovativeness, proactiveness and risk-taking) into a single construct, analyzing their combined effect on firm performance. Lumpkin and Dess (1996) show the usefulness of viewing the firm's EO as a multidimensional construct. They show that all the EO dimensions may be present when a firm is entering a new market (the essential act of entrepreneurship), but that a successful new entry does not require all these EO dimensions in equal measure, and that some of these dimensions may play a more prominent role during a new market entry. Similarly Dai et al. (2014) show that the dimensions in EO have differential roles in entering new international markets. Furthermore, the ability of a firm's EO dimensions to predict its success depends on several contingencies, for example, external variables such as cultural and industry characteristics and internal variables such as organizational structure (Lomberg et al., 2016; Saeed et al., 2014; Shirokova et al., 2016) .
As pointed out by Lumpkin and Dess (1996) , the multidimensionality of EO may result in different relationships between these EO dimensions and firm performance. This means that to fully understand the nature of EO-performance relationships, and to avoid misleading descriptive and normative theory building, we should consider the individual relationships between the different dimensions of EO and firm performance.
We looked for studies that have examined the separate effect of EO dimensions, and found that they can be divided into two groups. The first group looks at the separate EO dimensions, all of which are found to have a positive effect on overall firm performance (Wang and Yen, 2012; Kollmann and Stöckmann, 2014) . This would suggest that the dimensions can be combined in analyses. In contrast, in the second and largest group of articles that assesses the effect of separate EO dimensions, different types of effects are found for these dimensions Kraus et al., 2012; Lechner and Gudmundsson, 2014) . The results from these studies consistently indicate that risk-taking has a negative effect on firm performance, in contrast with the positive effect of innovativeness and proactiveness. These results confirm the idea that the different dimensions of EO should be considered separately, which is what we do in the next sections. In addition, we add to the existing literature by distinguishing between the performances of different functions of a firm.
Model formation and hypotheses
In this section, we first hypothesize on the relationship between the performance of different functional areas of the firm and overall performance, after which we hypothesize on the relationship between different dimensions of EO and different functional performances. In fact, we begin by describing the second part of our model, as we think it will make the first part easier to understand.
Functional performances
Functional performances and overall performance hypotheses
In the previous section, we discussed several studies that focus on the EO-performance relationship, some of which imply that there are different dimensions within EO. On closer inspection, some of these studies also imply that there are different types of performance: International performance (Jantunen et al., 2005) ; Market performance and response performance ; Perceptual and objective performance (Tang et al., 2008) ; Innovation performance and overall performance (Alegre and Chiva, 2013) . In line with these studies, we also distinguish different types of performance, in particular the performance of different functional areas within a firm: R&D performance, production performance and marketing and sales performance. We understand that a firm is active in some other business functional areas, such as finance and human resource management. Following Porter's idea of primary and secondary functions in a company's value chain (Porter, 2001) we focus on R&D, production and marketing and sales, which are the main primary functional areas in many high-tech SMEs.
Most studies discussed in the previous section look at the firm as a single entity and do not take the interaction between departments within a firm into account. That is to say, existing literature mainly focuses on the relationship between independent variables at firm level, such as different decisions, policies or orientations in a firm and the dependent variable of overall firm performance (Gimenez and Ventura, 2005) . "Value chain disaggregates a firm into its strategically relevant activities [. . .] . A firm gains competitive advantage by performing these strategically important activities more cheaply or better than its competitors" (Porter, 2001) . So, instead of considering a firm as a single entity, in this study, we consider a firm as a collection of three main functional areas (R&D, production and marketing and sales). This approach helps managers understand in which functional areas their firm performs better than competitors, and in which it does not. When it comes to different functional areas, their performances and their relationships, the most promising concept to explain these relationships is the "value chain" proposed by Porter (2001) . According to Porter (2001) , the value chain is "a systematic way of examining all activities a firm performs and how they interact". It is clear that, the overall performance of the firm, is the final output of this value chain.
Some studies explore the effect of the performance of some individual functional areas of a company on overall firm performance. Furrer et al. (2007) , for example, explore the effect of marketing approaches on overall firm performance, while Ittner and Larcker (1997) examine the relationship between new product development practices (as part of R&D function) and overall performance. These studies look at the effect of individual functions on firm performance and fail to explore the relationships between these functions in the context of a value chain. A tentative explanation for this gap is that different scientific domains explore the effect of separate company functions on firm performance. Marketing scholars focus on the effect of the marketing and sales function on overall firm performance, for example, and the same applies to R&D scholars. However, as the "value chain" concept suggests, the performance of a particular functional area is affected by its predecessor functional area and it also affects the performance of its successor functional area. Porter (2001) considers a firm as "a collection of activities that are performed to design, produce, market, deliver, and support its product". Integrated performance measurement systems "strive to align the organization's processes (i.e. R&D, production, marketing and other traditional functional areas) with corporate strategy using both performance drivers and outcome measures" (Bremser and Barsky, 2004) . In this study, we consider three main functional areas of a firm (R&D, production, marketing and sales), each of which adds value to the products in a sequence.
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The main objective of the R&D function is to develop new products (Drongelen and Bilderbeek, 1999) and improve existing production processes. R&D has two different contributions to the performance of production: it develops new products that can be produced and it develops new ways to produce (existing and new) products. Because of such close connections, the performance of production can be affected by the performance of the R&D function. Sterlacchini (1989) in an empirical study found that the decline in the production performance of British manufacturers between 1973 and 1979 was significantly associated with a decline in the performance of R&D activities. A good performing R&D function can increase the production quality and decrease production costs (Hall et al., 2010) . The production function is responsible for the production of the developed products, which are then marketed and sold by the marketing and sales function. This sequential relationship implies that the performance of production could influence the performance of marketing and sales. Successful marketing significantly depends on the production capacity (Ruyter and Wetzels, 2000) , and sales growth heavily depends on production quality (Tsui, 1992) . These three functions are closely related, and we postulate that they form a kind of internal firm value chain that determines firm performance. Figure 1 reflects the sequence of the three functions.
Based on the discussion, we propose the following hypotheses to test the relationship between different functional area performances and overall performance.
H1. A firm's R&D performance has a positive effect on its production performance.
H2. A firm's production performance has a positive effect on its marketing and sales performance.
H3. A firm's marketing and sales performance has a positive effect on its overall performance.
Each of these hypotheses separately seems difficult to reject, because it is logical to hypothesize that the performance of the three functions (R&D, production and marketing and sales) are positively related to each other and to overall firm performance. However, the combined set of the hypotheses indicates a particular relationship between the performance of the three business functions and overall firm performance that can be rejected and is not as obvious as it seems. The combined hypotheses indicate that the effect of R&D on overall firm performance is mediated by two variables: the effect of production and the effect of marketing and sales. The combined hypotheses also indicate that the effect of production on overall firm performance is mediated by the effect of marketing and sales. Together, H1, H2 and H3 therefore posit that there is a sequential relationship between the performances of the separate organizational functions, from R&D to production to marketing and sales and finally to overall firm performance. Alternative hypotheses can now easily be envisioned: Functional performances the performance of production can be hypothesized to be more important for overall firm performance than the performance of marketing and sales, for example.
EO-functional performances hypotheses
After developing our hypotheses about how the performance of different functions in combination influence overall firm performance, we can now extend the model by including different dimensions of EO.
It is important to first specify in more detail how the three dimensions of EO influence functional performances. Innovativeness and proactiveness are consistently found to have a positive effect on firm performance (Section 2.3), and we also hypothesize that these dimensions have a positive effect on functional performances, although the significance of the effect will depend on the type of functional performance. Different results were found with regard to risk-taking (Section 2.3), and we follow the majority of the articles that report a negative effect of risk-taking on firm performance, and hypothesize that risk-taking will have a negative effect on functional performances, although the significance of the effect depends on the type of functional performance.
Innovativeness is defined as "a firm's tendency to engage in and support new ideas, novelty, experimentation, and creative processes that may result in new products, services, or technological processes" (Lumpkin and Dess, 1996) , which shows that innovativeness will first and foremost influence the performance of the R&D function (Prajogo and Hong, 2008) . Li et al. (2009) found that EO has a positive effect on knowledge creation processes, while Lisboa et al. (2011), and Chen et al. (2012) found that EO is positively related to explorative capabilities. R&D performance is measured by the number of patents, number of ideas, percentage of sales by new products, among others (Drongelen and Bilderbeek, 1999) . A firm with a tendency to support these elements should be expected to have an R&D function with high performance levels. We therefore hypothesize a positive relationship between innovativeness and R&D performance (H4).
Risk-taking is defined as "the degree to which managers are willing to make large and risky resource commitments i.e. those which have a reasonable chance of costly failures" (Miller and Friesen, 1978) . "A strong tendency for high-risk projects" (Covin and Slevin, 1989) which shows the risk-taking behavior of a firm is in contrast with a conservative approach which is needed to reduce the production cost, or to reduce the number of production defects which are the measures of production performance (Gunasekaran et al., 2004) . We expect that risk-taking, in particular, has a negative effect on production performance (H5b). As far as R&D performance and marketing and sales performance are concerned, the relationship with risk-taking is less obvious. R&D involves investing in the development of new technologies and products, which requires a long-term commitment with highly uncertain results. Similarly, marketing and sales performance may involve entering new markets, which in turn also requires a long-term and highly uncertain commitment. Following earlier studies investigating the combined relationship of all EOdimensions with either marketing and sales (Bhuian et al., 2005; Keh et al., 2007; Smart and Conant, 2011) or exploration and R&D (Lisboa et al., 2011; Chen et al., 2012) , we hypothesize that there is a positive relationship between risk-taking and R&D-performance (H5a) and between risk-taking and marketing and sales performance (H5c).
Proactiveness is defined as:
Seeking new opportunities which may or may not be related to the present line of operations, introduction of new products and brands ahead of competition, strategically eliminating operations which are in the mature or declining stages of the life cycle (Venkatraman 1989) .
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Based on its definition, proactiveness is more related to finding market opportunities. According to Stalk (1988) reducing the time to develop an idea, which is more related to proactiveness of a firm, increases its sales volume and turnover. Proactiveness could make first-mover advantages, and enables the firm to dominate the distribution channels and to establish brand recognition (Zahra and Covin, 1995; McGrath, 2001; Wiklund and Shepherd, 2003) . We expect that proactiveness in particular has a positive effect on marketing and sales performance (H6). Below are the proposed hypotheses to test the relationship between the different dimensions of EO and the different types of functional performance.
H4. Innovativeness has a positive impact on a firm's R&D performance.
H5a. Risk-taking has a positive effect on a firm's R&D performance.
H5b. Risk-taking has a negative effect on a firm's production performance.
H5c. Risk-taking has a positive effect on a firm's marketing and sales performance.
H6. Proactiveness has positive effect on a firm's marketing and sales performance. Figure 2 shows how we see the relationships between the three dimensions of EO, the three functional performances and overall firm performance.
Method 4.1 Sample and data collection
The sample and data collection for this study came from a larger study of Dutch SMEs in high-tech industries. The sample was drawn from the "Kompass" database. We choose this database because it is a comprehensive database of companies, including data on the companies' industry, size and turnover, which were required to select a sample from the population of high-tech SMEs in The Netherlands. Using the Medcof (1999) classifications criteria, we started selecting high-tech industries. In these industries, SMEs were found by selecting companies with at most 250 employees and maximum annual income of e43 million (the inclusion criteria for SMEs, according to the European Commission). A questionnaire was devised that included measures of EO, R&D performance, production 
Functional performances performance, marketing and sales performance and overall performance. For this purpose, we used standard items that were tested in previous studies. The questionnaire was translated into Dutch by a professional editor and reviewed by one of the authors of this paper to correct potential translation errors. The questionnaire, along with a covering letter (both in Dutch) and a pre-addressed stamped envelope, were sent to chief executive officers (CEO) of 6,000 randomly selected high-tech SMEs. To ensure that the selection from the Kompass database was correct, we asked the CEOs to provide the number of employees and annual turnover of their company. In total, 304 questionnaires were returned. From these questionnaires, 25 were excluded (in six cases, the number of employees and/or turnover exceeded those of a standard SME, and in 19 cases, more than 10 per cent of the data were missing). As a result, the net sample contained 279 high-tech SMEs. In Table I , some descriptive statistics of the sample are provided.
To address the issue of non-response bias, we tested for significant differences between early and late responses. The hypothesis is that late respondents are similar to nonrespondents. To this end, the sample (279 SMEs) was divided into three groups of 93 observations. We then considered the first and the last 93 responses and performed t-tests on the means of the demographics of these two groups. The results show no significant differences between the early and late respondents (number of employee: t = À0.839, p = 0.403; annual turnover/euro (last year), t = 0.221, p = 0.826), which suggests that nonresponse bias is not a real concern in this study.
As a second test, we checked for common method bias using Harmon's single-factor test (Podsakoff and Organ, 1986) . As a result, six factors (with eigenvalues greater than one) were extracted from all the measurement items (EO measures, R&D, production, marketing and sales and overall performance). These factors account for 65.6 per cent of the total variance, while the first factor accounts for 33.6 per cent of the variance. As can be seen, there is more than one factor, and the first factor does not account for the majority of the total variance. Together, these two observations from the factor analysis suggest that common method bias does not play a substantial role in this particular study.
Variables and measures
Entrepreneurial orientation: EO was measured using the nine-item, seven-point scale developed by Covin and Slevin (1989) (Appendix 1), which is widely accepted and validated in literature. In a meta-analysis, Rauch et al. (2009) and Rosenbusch et al. (2013) found that EO has a moderate positive effect on firm performance. In most studies, a single score of the firm's EO is used, aggregating the nine items into a single measure by taking the average of the nine items (Messersmith and Wales, 2013; Van Doorn et al., 2013; Sciascia et al., 2014) . However, it has been shown that the three dimensions of EO (innovativeness, risk-taking and proactiveness) have independent variances, which is why, in some empirical studies, they are considered separately (Kreiser et al., 2013; Dai et al., 2014) . In this study, to capture the possible differences between the effects of EO dimensions on functional firm's performance, Drongelen and Bilderbeek (1999) , which is one of the most cited scales and has been validated by Drongelen and Bilderbeek (1999) as well. The scale makes it possible to measure the performance of R&D activities at different levels (team, individual, department and company) . In this study, we used the scale to measure the performance of all R&D activities at firm level. To measure marketing and sales performance, we use the standard instruments developed by Green et al. (2008) , and for production performance, we use the instrument developed by Gunasekaran et al. (2004) . Overall performance was measured using the variables profitability and employment growth which have been extensively used in literature to measure the overall performance of companies (Venkatraman and Ramanujam, 1986; Norburn and Birley, 1988; Keh et al., 2007 ) (see the Appendix 1 for a full list of items).
Analysis and results
Confirmatory factor analysis.
A confirmatory factor analysis (CFA) model was specified and estimated using LISREL 8.80 (Joreskog and Sorbom, 2007) . For this CFA model, we used three factors for EO and four factors for performance, so seven factors in all: innovativeness, risk-taking, proactiveness, performance-R&D, performance-production, performance-marketing and sales and performance-overall. As mentioned in the previous section, we use standard items to measure these factors. The number of items that are specified to load on their respective factors are as follows: three items to measure innovativeness, three items to measure risk-taking, three items to measure proactiveness, seventeen items to measure performance-R&D, five items to measure performanceproduction, three items to measure performance-marketing and sales and two items to measure performance-overall. A full list of the variables (items) is presented in Appendix 1.
To estimate the parameters, we use maximum likelihood. The factors are allowed to correlate, as is the error of some items of performance-R&D (e.g. between the first and the third items of performance-R&D), and no cross factor loading is specified. We used the LISREL 8.80 program (Joreskog and Sorbom, 2007) to estimate the parameters. Two important output measures of CFA are factor loading and goodness of fit, which are explained subsequently.
In Table II , a list of goodness of fit indices is presented. x 2 is a statistical test of the difference between the estimated covariance matrix and the actual observed covariance matrix. The maximum likelihood method minimizes this difference, and it is desirable to (488) which resulted in a significant x 2 value as expected (recall that our N = 279 and m = 33). Root Mean Square Error of Approximation (RMSEA) (Steiger, 1990 ) is a test that is used to correct the tendency of x 2 value to reject models with large N or m. Desirable values for RMSEA (which is in fact a badness of fit: the lower, the better) for N > 250, and m ! 30 are the values below 0.07. For our model, RMSEA is 0.066, with p-value = 0.00 (Hair et al., 2006) . Standardized Residual Mean Square Residual (SRMR) is another badness of fit measure, which shows the standardized average of the residuals between individual observed and estimated covariance terms. For N > 250, and m ! 30 values below 0.08 are desirable. In our model SRMR = 0.093. And, finally, NonNormed Fit Index (NNFI), and Comparative Fit Index (CFI) (Bentler and Bonett, 1980; Bentler, 1990) are among the most widely used goodness of fit measures, values greater than 0.90 are desirable. In our model, both are 0.96. On the basis of a wide range of measures, it is clear that the model is an appropriate description of the sample data, and the specified model is supported.
The factor loadings are presented in Table III . All factor loadings are positive and statistically significant, and they are all greater than 0.5 (the items with loading less than 0.5 are excluded from the model: PR-item3 from Proactiveness factor, Number of patents from Performance-R&D factor and Profitability from Performance-Overall). As an indicator of convergent validity, construct reliability (CR) is calculated (Hair et al., 2006) (Table III) , all of which are high. The high CRs mean that the measures of all the seven factors consistently represent the same corresponding latent construct. We have also calculated the Cronbach's Alpha for the factors (Table III) , all of which are greater than 60 per cent, which shows an acceptable reliability of the constructs. The factor correlations are reported in Table IV , all of which are statistically significant, except the correlations between Performance-production and Innovativeness, Performance-production and Proactiveness and Performanceproduction and Risk-taking.
4.3.2 Model specification and estimation. The model presented in Figure 2 is formulated as an SEM. We used LISREL 8.80 (Joreskog and Sorbom, 2007) to specify and estimate the parameters of the SEM, for which we used data from 279 SMEs. To estimate the SEM parameters, we applied maximum likelihood method. Based on the thirty-three items (Appendix 1 and Table III) , there are seven latent variables. The specified SEM model fits the data very well. The goodness (badness) of fit measures are presented in Table V . The x 2 value (1139.90) is large relatively to degrees of freedom (500). RMSEA is 0.068, with p-value = 0.00, SRMR = 0.097, NNFI = 0.96, and CFI = 0.96, which together show a high level of fitness between the specified model and the data.
The standardized estimations of the parameters are presented in Figure 3 . As can be seen in Figure 2 , we formulated eight paths (corresponding with eight hypotheses), six of which are highly significant (p < 0.05), which means that six hypotheses are confirmed and two are rejected. In Figure 3 , the coefficients and their corresponding t-values are reported. We also presented the reduced form of equations at the bottom of this figure, with their associated R-square (R 2 ) values. 4.3.3 Discussion. Here, we follow the steps in our literature description involving EO. First, the relationship between EO and overall firm performance is discussed. Second, the mediating effect of separate EO-dimensions is considered, followed by the effect of these dimensions on the performance of the R&D, marketing and sales and production functions.
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Finally, we discuss the relationship between the performances of the functions and their effect on overall performance.
In literature, EO is consistently found to have a positive overall effect on firm performance (Wang, 2008; Rauch et al., 2009; Rosenbusch et al., 2013) . Furthermore, Rauch et al. (2009) found that the EO-performance relationship is generally stronger in high-tech industries. Because we looked at high-tech SMEs, we expected a positive EO-(overall) performance relationship. Our findings also indicate that EO has a significant and positive relationship with overall firm performance (0.42, p < 0.01) if the effect of all other variables is not taken into account. Lumpkin and Dess (1996) indicated that it is important to consider the effects of the separate EO-dimensions on performance. Our findings (Table IV) indicate that the three dimensions of EO all have a significant and positive relationship with overall firm performance. The correlations of overall firm performance with innovativeness (0.29), (Table IV) . However, when the three EO dimensions and their relationships with overall firm performance are estimated in one model (rather than using three separate correlation measures) the model (x 2 = 97.98, degree of freedom = 29, RMSEA = 0.092 with p-value = 0.00, SRMR = 0.065, NNFI = 0.92 and CFI = 0.95) shows all the three relationships are insignificant (standardized coefficients: Innovativeness to overall performance: À0.08 (t = À0.51); Risk-taking to overall performance: 0.29 (t = 1.83); Proactiveness to overall performance: 0.23 (t = 1.46)).
To study these relationships further, we decided to look at the performance of the separate functions and included R&D, production and marketing and sales performance in our analysis.
Our model (Figure 3 ) includes the performance of R&D, production and marketing and sales to further clarify the relationship between EO and overall firm performance. While in the base model where the separate EO dimensions are directly related to overall firm performance, we found no significant relationship, our model in Figure 3 indicates that the effects of EO dimensions on performance are fully captured by the performance of the separate functions. When these functions are taken into account, EO-dimensions only have an indirect effect on overall firm performance, which is also indicated by Li et al. (2009) , who 
Functional performances
found that EO has a positive effect on knowledge creation processes which, in turn, have a positive effect on (overall) firm performance. We add to these findings by showing that similar indirect effects are also found when the dimensions of EO are investigated separately and when the performances of several functions are considered. Figure 3 also shows how the EO-dimensions play different roles in of R&D, production and marketing and sales performance. Innovativeness has a strong and positive relationship with R&D performance (confirming H4), while proactiveness has a strong and positive relationship with marketing and sales performance (confirming H6). In contrast, risk-taking has a significant negative relationship with production performance (confirming H5b). Figure 3 also shows that the hypothesized relationship between risk-taking and R&D and marketing and sales performance (H5a and H5c) cannot be confirmed. It is interesting to relate these findings to earlier findings reported in literature. Several articles report a positive effect of risk-taking (Wang and Yen, 2012; Kollmann and Stöckmann, 2014) , while other articles Kraus et al., 2012; Lechner and Gudmundsson, 2014) indicate that risk-taking has a negative effect on firm performance. As mentioned earlier, our findings indicate that risk-taking has a positive correlation with overall firm performance (Table IV) if the effects of other variables are not taken into account. However, if the effect of risk-taking on performance is studied in more detail, by looking at the performance of different functions, risk-taking appears to be negatively related to production performance rather than marketing and sales, and R&D.
On the basis of these findings, a tentative explanation for the earlier inconsistent findings regarding the effect of risk-taking on firm performance is possible. Although risk-taking can be seen as an important component of EO, it can have both positive and negative effects on performance. An interesting avenue for further research may be to explore how the level of risk is related to performance. It may be possible to find an inverse U-shaped relationship between risk and performance. That would mean that risk-taking up to a point has a positive effect on performance, after which it starts to have a negative impact. Similar curvilinear relationships were already found by Bhuian et al. (2005) .
Furthermore, our results indicate that risk-taking has a different effect on performance, depending on the function involved. If production is a relatively important function in a company, it is possible that risk-taking has an overall negative effect on firm performance, as was reported by Wang and Yen (2012) , and Kollmann and Stöckmann (2014) . In contrast, if production plays a more modest role in firm performance, risk-taking may have a positive effect on firm performance, as was suggested by , Kraus et al. (2012) and Lechner and Gudmundsson (2014) . Finally, Figure 3 shows that the functions appear to form a kind of internal value chain, from R&D to production to marketing and sales, which shows the integrity of the functions and suggests firms should focus on all functional areas in order to maximize their overall performance.
5. Practical implications, future research and conclusion 5.1 Practical implications and scientific discussion We contribute to the scientific literature on the EO-performance relationship in several ways. First, our study fits well in the call for exploring internal firm variables that mediate or moderate the EO-performance relationship . In addition to contemporary studies that explored quite specific internal firm aspects as mediating or moderating EO-performance (Buli, 2017; Engelen et al., 2015; De Clercq et al., 2015; Engelen et al., 2014) we decided to adopt an approach that includes the performance of the major functions in a firm as mediators between EO and firm performance. Second, by including all the primary functions of a firm, we could show how the separate dimensions MRR of EO, innovativeness, proactiveness and risk-taking, have a differential relationship with these functions in the firm. These findings are a contribution to the notion in the literature that the EO-dimensions have different roles (Dai et al., 2014; Lomberg et al., 2016; Wales, 2016) .
Our results suggest that the three functions form a kind of internal value chain. R&D performance directly influences production performance, which in turn directly influences marketing and sales performance. Marketing and sales performance directly influences overall firm performance. The existence of a linear chain, from R&D to production to marketing and sales to firm performance, has important managerial implications. First, the model indicates that a combination of the functions determines overall firm performance. Second, the model indicates which relationships between functions should be emphasized to optimize overall performance. Third, the model shows that functions have different roles in the so-called internal value chain of the firm.
We distinguished three dimensions of EO and explored how they influence the performance of individual company functions. Our results indicate that these dimensions have different effects on the performance of company functions. Innovativeness primarily influences the performance of the R&D function. Innovativeness and the performance of other functions are related positively when these relationships are considered separately. However, the effect of innovativeness on the production and marketing and sales functions is fully mediated by the performance of the R&D function. Hence, no direct relationships between innovativeness and the performance of the production and marketing and sales functions are found. Proactiveness primarily influences the performance of the marketing and sales function in a company. Innovativeness and proactiveness have a positive effect on performance. In contrast, risk-taking is found to have a negative effect on the performance of the production function in a company. Our results regarding risk-taking add to the scientific debate whether risk-taking has a positive or negative effect on performance. We show that risk-taking indirectly affects firm performance, via the performance of the production function. Overall, our results imply that different aspects or dimensions in the EO affect the functions of a company in different ways. This potential difference has a significant impact on strategic decisions of firms. For instance, if knowledge creations has priority for a firm, it may focus on innovativeness dimension of EO.
Future research
Now we found that the different dimensions of EO have a different effect on functions within a firm and on firm performance, it is interesting to see whether these findings also hold for a more general population of firms, and whether there are other dimensions of EO and other functions within the firm that can be distinguished. Currently, the model has been tested for high-tech SMEs in the Netherlands. Future research could expand the population of firms and, for example, include larger firms and firms in other countries. The study focuses on three dimensions of EO, while some articles suggest there are five dimensions. In addition to proactivness, innovativeness and risk-taking, "degree of autonomy" and "aggressiveness" are added (Lumpkin and Dess, 1996) . Now we have established that the dimensions of EO have different effects, it would be interesting to see whether these dimensions have a separate, different or additional effect.
Functional performances
The study focuses on three company functions, R&D, production and marketing and sales. It would be interesting to include facilitating functions, such as human resource management, and examine their role. Finally, the effect of risk-taking on firm performance and on the performance of separate functions deserves further research. Are the relationships curvilinear? Does the relationship between risk-taking and overall firm performance depend on the relative importance of the functions in the company? This research would explain some of the inconsistent findings reported in literature.
Conclusion
Managing the effect of EO on firm success requires insight into the role of entrepreneurship in separate company functions and their combined effect on firm performance. Existing literature shows that there are serious gaps with regard to the effect of entrepreneurship on different company functions (effects on production appear to be missing almost completely) and, in addition, the effects on R&D and marketing and sales are explored separately. Our article contributes by investigating how the dimensions of EO have different effects on the firm functions and how these functions, in turn, form a kind of internal value chain that determines the overall firm performance.
